Introduction
The aim of this article is to contribute to the ongoing discussion about post-capitalist construction, and to tentatively propose, from a techno-economic perspective, how a global commons-oriented productive model could be possible. Through the aforementioned model called "design global-manufacture local" (DG-ML), we argue that the emergence of the commons-based peer production signals new alternative paths of social organization. We attempt to show how the DG-ML model, which has been enabled by the conjunction of the modern information and communication technologies (ICT) with the desktop manufacturing technologies (such as the three-dimensional (3D) printing and the computer-numerical-control machines), can offer a sustainable working alternative. Therefore, the current analysis might be a useful techno-social contribution to the research agenda of future studies.
Section 2 deals with the resilient communities approach in relation to degrowth. In short, we discuss the fetishization of localism while we claim that the ultimate goal should be to develop global-oriented productive models. We do not attempt to offer an all-inclusive account but rather to focus on the points where the DG-ML model and framework can be of value. Section 3 includes a description of the basic dynamics that gave rise to a third modality of information production, what Benkler (2006) first called commons-based peer production. It also provides a brief overview of the political economy of the global information commons which determines, as we see in Section 4, the techno-economic conditions from which the DG-ML productive model is emerging. There, we also refer to three prominent cases which exemplify seed forms of the DG-ML.
"apolitical, technocratic discourse of sustainable development" and set the scene for an alternative political vision, where "'sharing', 'simplicity', 'conviviality', 'care' and the 'commons' are primary significations of what this society might look like" (p. 3).
The development of resilient communities, which are squarely aimed at generating community value, is without a doubt a healthy reaction against global problems and environmental degradation. Resilient communities try to be immune to the dominant system and [ 1 4 8 _ T D $ D I F F ] use peer-to-peer practices and technologies for good reasons (for example, the Transition Towns concept [ 1 4 9 _ T D $ D I F F ] incorporates open source organizational practices). They try to support individuals's physical and psychological well-being by creating a positive sense of place, by localizing the economy within ecological limits, and by ensuring the entrepreneurial/community stewardship of the local commons (Wilding, 2011) . They do not, however, build global structures. In our view, these structures are [ 1 5 0 _ T D $ D I F F ] essential: organizing an ecumenical counter-power that is able to propose alternative models of social organization on a global scale is of paramount importance. For Sharzer (2012) , localism is a type of fetishization of (small) scale, as some positive benefit is ascribed to a place precisely because it is small. He argues that communities driven by that ideal are inevitably assimilated by the broader capitalist economy, because they do not confront it, but rather try to avoid it. Initiatives like Transition Towns are gaining momentum [ 1 5 1 _ T D $ D I F F ] in the context of efforts focusing on the local level. As we will point out below however, they can co-exist in harmony with [ 1 5 2 _ T D $ D I F F ] the approach of the global commons. This is based on the rationale that whatever is heavy is local (for instance, desktop manufacturing technologies), and whatever is light is global (for instance, global knowledge commons).
Arguably the real issue is not how to produce and consume less, but how to develop new productive models which are capable of outperforming capitalist models, i.e., by doing things differently and better. We consider it impossible to challenge the dominant system without a working plan to transcend it. Transitioning to a post-capitalist world goes well beyond the mere regression to pre-industrial times. Echoing Fuster Morell (2014, p. 160) , there are several commonalities between [ 1 5 3 _ T D $ D I F F ] the digital commons and the concept of degrowth, which calls for a transition to a future of frugal innovations. We will thus attempt to discuss about new institutions, fueled by the spirit of the global commons, with the aim of providing a viable alternative based on integral perspectives, theories and narratives.
A new mode of information production: commons-based peer production
Plenty of attention has been gathering around the commons. But what is its concept all about? In general it is a term that refers to shared resources where each stakeholder has an equal interest (Ostrom, 1990) . The commons sphere can include natural gifts such as air, water, the oceans and wildlife, and shared "assets" or creative work like the Internet, the airwaves, the languages, our cultural heritage and public knowledge which have been accumulating since time immemorial (Bollier, 2005 (Bollier, , 2009 . Also, the commons might simultaneously refer to shared resources, a discourse, a new/old property framework, social processes and relations, or an ethic (Bollier, 2014) .
During the last two decades, several commons-based projects such as myriad of free/open source software projects or the free encyclopedia Wikipedia have highlighted "the emergence of technological capabilities shaped by human factors, which in turn shape the environment under which humans live and work" (Kostakis & Bauwens, 2014, p. 51) . They create what Benkler (2006, p. 31) calls new "technological-economic feasibility spaces" for social practice. These feasibility spaces contain "different social and economic arrangements, where profit, power, and control do not seem as predominant as they have in the history of modern capitalism" (Kostakis & Bauwens, 2014, p. 51) .
Commons-based peer production is a new collaborative and distributed form of organization emerging from this new interconnected digital and physical environment. When it comes to information, peer production is more productive than market-based or centrally-controlled systems (Benkler, 2006) . It produces social well-being because it is based on people's intrinsic positive motivations and synergetic cooperation among participants and users (Benkler, 2006; Hertel, Niedner, & Herrmann, 2003; Lakhani & Wolf, 2005) . According to a study of the incentives of 141 Linux kernel community participants, the former were driven "by similar motives as voluntary action within social movements such as the civil rights movement, the labor movement, or the peace movement" (Hertel et al., 2003 (Hertel et al., , p. 1174 ).
Benkler (2006) makes two intriguing economic observations which challenge some "eternal truths" of the mainstream economic theory. Commons-based projects fundamentally challenge the assumption that in economic production, the human being solely seeks profit maximization. Volunteers contribute to information production projects, while they gain knowledge, experience, and reputation, and communicate with each other motivated by intrinsically positive incentives. This does not mean that the monetary motive is totally absent; however, it is relegated to a peripheral concept (Benkler, 2006) .
The second challenge is directed against the conventional wisdom that, in Benkler's (2006, p. 463) words, "we have only two basic free transactional forms-property-based markets and hierarchically organized firms". In contrast to markets, in peer production the allocation of resources is not done through a market-pricing mechanism. Hybrid modes of governance are employed and what is generated is not commodities, but a commons. Peer production is opposed to industrial firms's hierarchical control and authority as it is based on communal validation and negotiated coordination with a communitydriven quality control (see, for instance, Dafermos's (2012) study on the Free BSD project's collectivist and consensusoriented governance system).
Instead of the division of labor, a distribution of modular tasks takes place with anyone able to contribute to any module and the threshold for participation as low as possible: modularity is vital for peer production to emerge (Bauwens, 2005; Tapscott & Williams, 2006; Kostakis & Papachristou, 2014) . Described in technical terms, modularity is a form of task decomposition. It is used to separate the work of different groups of developers, creating, in effect, related yet separate subprojects (Dafermos & Söderberg, 2009 ). Torvalds (1999) , the instigator of the Linux project, maintains that the Linux kernel development model requires modularity, because in that way, people can work in parallel. Empirical research shows that modular design is characteristic not just of Linux but of the free/open source software development model in general (MacCormack, Rusnak, & Baldwin, 2007) .
Further, modularity leads to stigmergic collaboration. In its most generic formulation, stigmergy is the phenomenon of indirect communication among agents and actions (Marsh & Onof, 2007, p. 1 ). An action leaves a trace which stimulates the performance of a next action, by the same or a different agent. Therefore, in the context of peer production, stigmergic collaboration is the "collective, distributed action in which social negotiation is stigmergically mediated by Internet-based technologies" (Elliott, 2006) (Benkler, 2015) . These characteristics make peer production agile enough to adapt [ 1 6 4 _ T D $ D I F F ] to complex environments (Benkler, 2015) and provide the capacity to deliver innovative results such as the Apache web server, Mozilla Firefox browser, Linux kernel, BIND, Sendmail, and a myriad of emerging open source hardware projects.
Beyond the great potential of peer production, there might be various obstacles, practical problems [ 1 6 5 _ T D $ D I F F ] and negative side effects (Kostakis et al., 2013) . However, taken in this idealized context, peer production [ 1 6 6 _ T D $ D I F F ] is arguably a carrier of forces which create a political economy where economic efficiency, profit, and competitiveness cease to be the sole guiding stars (Moore & Karatzogianni, 2009 ), while civil society attains a more important role, bringing (back) the notion of the commons into the heart of the economy (Orsi, 2009 ). [ 1 6 7 _ T D $ D I F F ] From this point of view, the commons can be seen as a legitimate vehicle of citizenship or as an equivalent of Tocqueville's (2010) civil society, through which citizens mobilize and express their interests while protecting their rights (MacKinnon, 2012) . It can be central to the process of civilizing the economy, which would require a strong notion of citizenship-of membership in a global civil society (Brown, 2010) .
The commons movement is arguably removing property relations as our political economy's foundation and is replacing them with civic relations that define our bonds with each other (Brown, 2010; Kostakis & Bauwens, 2014, p. 55) . The commons are long-term social and material processes that cannot be created overnight: "in order to become meaningful they must exist over an extensive period of time" (Stadler, 2014, p. 31) . In other words, the various spheres of the commons are products of peer-to-peer creative processes as they expand horizontally and in dense interconnections with each other. While choosing to categorize commons by the type of resource involved is tempting, a focus on the resource alone can be misleading. For example, a "knowledge commons" on the Internet is not simply about intangible resources such as software code or digital files; such a commons also requires physical resources to function (computers, electricity, food for human beings). By the same token, "natural resource commons" are not just about timber or fish or corn, because these resources, like all commons, can only be managed through social relationships and shared knowledge.
In other words, to quote Helfrich (2013) , "all commons are social, and all commons are knowledge commons". Our relationships to shared goods that are managed as commons should be the focal point and, thus, we should discuss the process of commoning (i.e., do things in common).
But what alternative productive models should we experiment with in order to build sustainable, commons-oriented economies and societies? Section 4 points to three commons-based projects that share certain characteristics that could inaugurate a new proto-mode of material production, as explained in Section 5.
Seeds of a new mode of material production: commons-based peer production and desktop manufacturing
Contrary to the conventional industrial paradigm and its economies of scale, peer production and desktop manufacturing could arguably develop commons-based economies of scope. While the advantages of scale rest on high-capital-entry and cheap global transportation, which is facing problems due to the environmental crisis, the commons-based economies of scope share infrastructure costs in terms of intangible and tangible productive resources. They utilize the capabilities of the new fabrication tools which, up to a degree, are computerizing the manufacturing industry (Hermann, Pentek, & Otto, 2015) .
There is a growing tendency for the creation of a new type of communities, which follow a global commons approach that focuses on a larger scale in relation to the resilient communities. Advocates and participants of those communities argue that the commons should be created and fought for on a transnational global scale .
The RepRap project, the Open Source Ecology and the Wikispeed car are prominent cases that build on the convergence of global commons with desktop manufacturing technologies. We consider them as seeds of an emerging mode of material production, called DG-ML. Hence, it is arguably of great importance to pinpoint the necessary conditions that will allow us to draw several proposals for a new action research agenda for political ecologists, policy makers, practitioners and future studies scholars.
To begin with, the RepRap was introduced by Adrian Bowyer in 2005. His goal was to create a 3D printer that could selfreplicate by manufacturing its main components. This project was conceived as a peer production artifact, meaning that the technical specifications and its design files are open source. This has resulted in the formulation of networks of individuals which offered significant incremental innovations to the original design. Three updated versions of the RepRap were released in the years that followed. By 2010 the RepRap had a 5000-strong community which has rapidly been expanding
Further, the Open Source Ecology is an open hardware project focused on manufacturing a set of fifty industrial machines, called the "Global Village Construction Set", which it considers to be sufficient for creating a small civilization with modern comforts from locally available resources. The development of the machines is distributed across a global network of parsimoniously linked, self-managing groups of hardware hackers and hobbyists who share design information through the Internet and build prototypes, which are then tested in a farm in Missouri, USA. So, as a start, Marcin Jakubowski, a Missouribased physicist, designed a new tractor and posted the design on the Internet under a commons-based license. This attracted the attention of the Internet community and of hardware hackers and hobbyists around the world, who soon started to contribute improvements and build prototypes. And thus, the Open Source Ecology network was born in 2003. With the help of this network of contributors, Jakubowski identified the fifty machines -from cement mixers to 3D printers and moving vehicles -which are necessary to build a sustainable modern village community and embarked on a collective effort to manufacture them. To accommodate the enlarged scope of work, the project was officially launched as a platform for coordinating the enterprise and Jakubowski's farm was repurposed into a site for building and testing the prototypes developed by project members from all over the world, many of whom would come to the farm on "dedicated project visits" to help with the work (Thomson & Jakubowski 2012, pp. 53-70) .
To date, of the fifty machines that make up the Global Village Construction Set, eight have already been successfully manufactured, while development of the rest is currently underway. By tapping into the contributions of a global community of hardware hackers and afficionados, this project has achieved significant cost reductions (Dafermos, Although community contributions raised through crowdfunding campaigns have so far been Open Source Ecology's main source of financial support (Jakubowski, 2011) , the aforementioned production cost savings allow the project to finance its activities by selling its machines directly to farmers. Indicatively, it estimates to make about $80 K a month by selling its tractors at a price of $10 K (Jakubowski, 2013) . Also, additional revenue comes from the educational courses and workshops that Open Source Ecology offers to people who are interested in learning how to build their own machines.
However, the sustainability of the Open Source Ecology enterprise extends well beyond its business model: this project furnishes a working example of how farming and the manufacturing of agricultural machines can be carried out in a way that is not only productive but also environmentally sustainable (Dafermos, [ 1 7 2 _ T D $ D I F F ] 2015). For example, the electricity that Jakubowski's farm consumes, which includes a 4000 square foot fabrication facility and a 3000 square feet living unit, comes from renewable energy resources, using methods like closed-loop manufacturing (which recycle waste materials into livestock for other production processes; for a detailed discussion, see Kelly 1994, ch. 10) and technologies that the project itself has built such as photovoltaic panels and wind turbines (Open Source Ecology, 2013). Equally important, Open Source Ecologymanufactured machines are designed with the principle of durability in mind and in such a way as to be easily repairable and modifiable by end-users (Dafermos, [ 1 7 2 _ T D $ D I F F ] 2015). In that regard, the Open Source Ecology machines are paradigmatic of what is called sustainable design: they are designed to last for a lifetime, rather than throw away and replace by newer machines.
Our last case is the development process of the Wikispeed car. What makes this process unique is that fact that it is driven by a global community of volunteers who, through peer production methods, are able to manufacture cars at highly reduced time and cost compared to conventional ones. A network of semi-autonomous teams with their own garage are the main developers. Their shared activities, which are coordinated online, are made possible by the modular structure of the car. This means that individual modules of the car may be developed autonomously with minimal central coordination.
The Wikispeed car embodies the basic characteristic of peer production: all knowledge regarding its development (design, specifications) is available to the community so that everyone may be able to contribute, thus benefiting from the assistance of volunteers from around the world. Free access to information enables the core team of the project to establish a collective model of development for the car, and at the same time set the foundation for a distributed entrepreneurship model were individuals may download and utilize all the available information to develop their own car.
To sum up, the above cases as open source projects utilize the globally designed commons to assist the formulation of global communities. They basically illustrate how commons-based technology along with desktop manufacturing can provide more autonomy while at the same time transforming the productive sectors's economic and environmental aspects (Dafermos, [ 1 7 2 _ T D $ D I F F ] 2015) . In essence, they imagine a novel production model that is suitable for a post-fossil fuel economy. A model whose basic principles are decentralization, resilience, smallness, on demand and locally controlled production, and most importantly global development.
Towards a new productive model: design global, manufacture local
The resulting distributed organizational infrastructures of the cases discussed in the previous section is arguably key to realizing significant economies of scope and flexibility. The sustainability implications of such a paradigm shift in manufacturing are arguably obvious: we see the emergence of DG-ML productive model which leverages the global design commons for local manufacturing. As said in Section 4, unlike large-scale industrial manufacturing, the DG-ML model emphasizes application that is small-scale, decentralized, resilient and locally controlled.
In other words, a model of sustainable development which recognizes the limits to growth posed by finite resources and organizes material activities accordingly. From an environmental perspective, a useful way to see this emerging productive model is through a "stack" of interlocked practices that create a positive feedback loop:
Design for sustainability. Proprietary design in for-profit enterprises often aims to achieve planned obsolescence to maintain tension between supply and demand. Commons-oriented design communities do not have the same incentives and "generically" design for sustainability, modularity, and participatory design. This design is open and transparently available and usable by other designers, citizens and entrepreneurs, and guarantees that the rapid innovation is available everywhere. Distributed machinery. The second practice involves the use of desktop manufacturing technologies to create a demanddriven production system, instead of a supply-driven system, and allows relocalization of manufacturing. Mutualisation. The third practice is related to the mutualization of the products of industry itself, i.e., the genuine "sharing economy" in which idle resources are identified and used in mutual ways. Commons-oriented property regimes. The fourth practice includes adapted models of ownership and governance which facilitate generative forms for the management of productive resources.
Elements of all these practices have emerged and are present in fragmented ways, but have not yet been integrated into an organic mode of production and distribution of value. So, how could such a model be scaled-up? Are there any hints on the role of the state and the market? We attempt to provide a tentative description of such a theoretical model that builds on the convergence of the degrowth and peer production narratives, the resilient communities and the lessons taught by the emerging DG-ML projects that utilize both ICT and desktop manufacturing technologies. To do so, the following figure would help us in outlining our proposal (Fig. 1). [ ( F i g . _ 1 ) T D $ F I G ] Fig. 1 . A proposal for convergence: the DG-ML productive model. 1 It should be noted that the theoretical framework provided in Section 3 is a reworked excerpt from the Kostakis et al., 2013 and The main vein of our critique to resilient communities, as stated in Section 2, is twofold. First, many resilient communities and eco-villages are producing a design/knowledge commons while working to meet their needs, but because of their local focus: they have loose connections with each other; they do not produce a global commons; and thus they fail to contribute to the formation of a global counter-power. Second, a radical shift should take place toward contraction and downscaling, whereas we claim that there are possibilities for "doing things differently" utilizing the modern community-driven technologies and practices. In line with degrowth and resilient communities narratives, we are arguably living the endgame of neoliberal material globalization based on cheap energy, which necessitates relocalization of production. However, we have new possibilities for online, affinity-based socialization, coupled with the resulting physical interactions and community building. The value-creation communities of the global commons approach might be locally based but are globally linked. Out of that, there may come new forms of business organization, which are substantially more communityoriented. This approach sees no contradiction between global open design collaboration, and local production/ manufacturing: both can occur simultaneously, so the relocalized reterritorialization will be accompanied by global networks of enterprises. The various information commons, based on shared knowledge, code and design, will be part of these new global knowledge networks, but closely linked to relocalized implementations.
It is obvious that the emergence of the community-driven development model characteristic of Wikispeed, Open Source Ecology and RepRap would have been impossible in the absence of the design/knowledge commons and the respective digital platforms of each project. So, at the most basic level, the scaling up of the DG-ML model would firstly require distributed access to enabling collaborative socio-technological digital platforms that would allow knowledge workers, farmers, hackers, engineers, scientists, hobbyists and open design communities to collaborate on joint or individual projects on a global basis. In a nutshell, it would include the state of the art of open source hardware, i.e., a stack of essential technologies in relation to each productive realm. The knowledge should be documented step-by-step in several languages, so that almost anybody may understand how a certain solution is implemented, replicated or even advanced. Moreover, it would be important to develop open assessment systems so that everyone could contribute to maturity evaluations of the projects. So, the current platforms and libraries of global design/knowledge commons should become more accessible and user-friendly. A proposal could be that the state organizes this first layer of infrastructure enriched with the design/ knowledge commons produced by the universities and other research institutes which are funded by tax payers money. Further, the legal framework of the digital commons, especially concerning the open hardware, should be advanced, maybe in line with the proposal for commons-based reciprocal licenses .
Secondly, the scaling up of the DG-ML model would require distributed access to fixed capital, i.e., a spectrum of hardware technologies such as personal computers and desktop manufacturing technologies, which constitute the essential means of production in this setting. Though production is distributed and therefore facilitated at the local level, the conjunction of peer production practices and products with desktop manufacturing technologies could create sustainable business ecologies. There, the resulting micro-factories/makerspaces, essentially networked on a global scale, would profit from mutualized global cooperation, both on the design of the product and on the improvement of common machinery. "Microfactories" is a concept that refers to small dimension, automated factories capable of greatly conserving resources like space, energy, materials and time (Okazaki, Mishima, & Ashida, 2004; Tanaka, 2001) . They are likely to feature automatic machine tools, assembly systems, evaluation and control systems, a quality inspection system and waste elimination system (Koch, 2010; Kussul et al., 2002) . Micro-factories can be identical to makerspaces/fablabs which can be found either in hackerspaces, media labs, and other co-working or community-driven spaces (Troxler, 2011) . Community-driven microfactories are commonly used by individuals and groups with limited financial resources as a local, physical platform for the mutualization of resources and the provision of shared access to those means of production that are not yet as distributed and generally available as personal computers and Internet connectivity. As such, they form a territorial infrastructure for the development of commons-oriented projects like RepRap and Wikispeed. Again, on the regional, national and international level, a proposal could be that the state empowers, supports and even builds micro-factories/makerspaces and intellectual hubs so that bottom-up modes of collaboration and entrepreneurship, which would build on the commons, are developed.
Any distributed enterprise could be seen in the context of transnational alliances of ethical enterprises that operate in solidarity around a particular knowledge commons (de Ugarte, 2014; P2P Foundation, 2014) . As the key terrain of conflict is around the relative autonomy of the commons vis-a-vis for-profit companies, we are in favor of a preferential choice towards entrepreneurial formats which integrate the value system of the commons, rather than profit-maximization. In this context, the creation of businesses by the community, can make the commons viable and sustainable over the long run. Advocates of this scenario struggle for a shift from the current flock of community-oriented businesses towards business-enhanced communities. They believe that we need corporate entities which are sustainable from the inside out, not just via external regulation from the state, but from their own internal statutes and links to commons-oriented value systems.
Hence, the third layer relates to the local communities and the development of entrepreneurial coalitions and relevant funding ecologies. Through local hubs (private and public) and the development of a global network of micro-factories/ makerspaces and commons-oriented communities, various entrepreneurial coalitions (often in the form of co-operatives) could be catalyzed. The goal should be the creation of a funding infrastructure that benefits and sustains the design/ knowledge commons, creates added value on top, and markets these as products or services. Public authorities and governments could help orchestrate the public-private-commons triad in order to benefit from the local effects of the new networked "coopetition" between entrepreneurial coalitions and their linked communities. Therefore, political and social mobilization on the regional, national and transnational scale is seen as part of the struggle for the transformation of institutions. Participating enterprises are vehicles for the commoners to sustain global commons as well as their own livelihoods. This approach does not take social regression as a given, and believes in frugal abundance for the whole of humanity. It envisions a transition to a paradigm which would include new decentralized and distributed systems of provisioning and democratic governance, escaping the pathologies of the current political economy and constructing an ecologically sustainable alternative (Bollier, 2014) . To achieve such a transition, the global commons scenario, through the DG-ML productive model, suggests that we should work on building both global and local political and social infrastructures. Of course, we do not argue that peer production can instantly substitute all production processes or that centralized infrastructures (such as water supply) are useless. Peer production is a proto-mode of production and, thus, currently unable to perpetuate itself on its own outside capitalism, to an autonomous and real mode of production. It has been argued that the state could catalyze such a transition to hybrid modes of production reconfiguring the micro-economic and macro-economic level in the spirit of certain commons-oriented policies. Central to this discussion are the concepts of the "ethical market", which would include commons-oriented enterprises, as well as the "partner state", which would enable and empower direct social-value creation by providing support for the basic infrastructures, and focus on the protection of the commons sphere (Orsi, 2009; and for a critical perspective Rigi 2012 Rigi , 2013 Rigi , 2014 .
Conclusions
In this paper, we attempted to make a contribution to the discussion on degrowth and resilient communities from a techno-economic perspective. It has been claimed that techno-economic paradigm shifts are never the result of technological forces alone, but also presuppose the creation of new social institutions, of new norms and value systems (Perez, 1983 (Perez, , 2009 ). Viewed from that perspective, resilient communities, the degrowth movement and peer production are complementary components of a paradigm shift away from an economic system based on the irrational exploitation of natural resources and the ecologically destructive magnification of production and consumption, towards one characterized by a radically different definition of the content of human well-being and happiness.
The model advocated here bears a lot of resemblance and materializes ideals that are core to the degrowth imaginary, such as "autonomy" or "conviviality" (see Kallis et al., 2014 for discussions on the work of Ivan Illich and Andre Gorz in relation to degrowth). Resilient communities provide not only a blueprint for the creation of self-sufficient communities but also a fertile ground for the application and further elaboration of the degrowth movement's strategies and policies for transitioning to a sustainable economy. In the context of this experimentation with alternatives, both resilient communities and the degrowth movement would be well advised to look into the mode of peer production and focus on a larger scale by following a global commons approach. This shift, along with the embrace of desktop manufacturing technologies, will allow the implementation of the DG-ML productive model, which could offer an alternative of how productive activities could be organized during the transition period to a more sustainable post-capitalist society.
Last, of particular interest for future research will be an evidence-based documentation of the sustainability aspects of commons-based peer production's convergence with desktop manufacturing technologies, as well as to advance their integration into a coherent mode of production and value distribution in the vein of degrowth.
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